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* Chloride, in the form of the Cl~-ion,

* one of the major inorganic anions in saltwater and
freshwater.

* It originates from the dissociation of salts, such as
sodium chloride or calcium chloride, in water.

NaCl(s) ----> Na'(aq) + Cl(aq)

CaCly(s) --——> Ca®'(aq) + 2 ClI(aq)
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+* Variable concentrations in natural water sources

# Low [CI']= upland and mountain supplies
« High [ClI']=>river and groundwaters
« Very high [Cl']->Sea and ocean waters

+ As mineral content 7 2 chloride content /
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Sources of Chloride
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Surface waters dissolve chlorides from top soil.
Spray from the ocean is carried in land as droplets or flooding.
Ocean and sea waters invade the rivers that drain into them.
Intermixing between freshwater and saltwater layers



Salt water intrusion
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How over-pumping can impact

neighbours and streams -

well not
affected

well is
over-pumped




In arid regions, soil drainage
is often poor, evaporation

rates are high and Poor drainage and evaporation concentrate salts
the water table w on irrigated land. Even good guality irrigation
is Iow \W water contains some dissolved salt and can

- leave behind tonnes of salt per hectare

each year.
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Unless salts are /
washed down below

root level, soil salinity will
stunt growth and eventually
Kill off all but the most

resistant plants. Irrigation can raise
groundwater levels to within
a metre of the surface, bringing up
more dissolved salts from the aquifer,
subsoil and root zone.
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Chloride in wastewater
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* Human urine contain chloride = originating from
consumed food and water

6 gr Cl'/ person [ day

* This increases the amount of Cl- in municipal
wastewater about 15 mg/L

* Many industrial wastes contain high amounts of
chloride




Significance of Chloride
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+ Not harmful to humans at reasonable concentrations
# Conc. >250 mg/L ->salty taste to water

* Secondary standard
* EPA=250 mg/L
* WHO=250 mg|/L
# Turkish standards=250 mg/L
* In regions where water is scarce, conc. as high as
2000 mg/L-> people get used to it.




How are salts harmful to plants
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Key: Salinity tolerance zones
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Turkish Standards on Irrigation water

Tablo E7.2 Sulama suyunun kimyasal kalitesinin degerlendirilmesi icin gelistirilmis tablo

Kullammnda zarar derecesi >’
Parametreler Birimler Yok Az —orta Tehlikeli
(1. sumf su) (I1. sumf su) (I11. sumf su)
Tuzluluk
Hetkenlik uS/cm =700 700-3000 =3000
Toplam céziinmiis Madde mgL =500 500-2000 =2000
Gegirgenlik
SARTy 0-3 EC 20.7 0.7-0.2 <02
3-6 =1.2 1.2-0.3 =0.3
6-12 =19 1.5-0.5 =05
12-20 =79 259-13 =13
20-40 =50 5.0-25 =29
Ozgiil ivon toksisitesi i1 11
ST D m==) Specific ion toxicity
Yiizey sulamasi mgL =3 3-9 =9
Damlatmali sulama mgL =70 =70
Kloriir (Cl)
Yizey sulamasi mg/L =140 140 -350 =350
Damlatmali sulama mg/L <100 =100
Bor (B) mg/L =0.7 0.7-3.0 =30

Tablo E7.5 Bitkilerin vapraklarma zarar veren kloriir konsantrasvonlarn

Hassashk Kloriir konsantrasyonu, mg/L Etkilenen bitki
Hassas =178 Badem, kavisy, erik
Orta hassas 178-355 Uziim, biber, patates, domates
Orta toleransh 355-7T10 Kaba vonca, arpa, misir, salatalik
Toleransh =710 Eamabahar, pamuk, susam, sorgum, seker

pancari, aveigegi




Speicific ion toxicity of Chloride on
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Methods of determination
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Argentometric Method
Potentiometric procedure

« Silver nitrate to form AgCl complex and employ a silver-
silver chlorideelectrode system to detect the end point

Mercuric Nitrate Method—>reading assignment
Ferricyanide Method
lon chromotography



Potentiomteric Procedure

* Inside of the tube is a reference
solution, which contains a known and
fixed concentration of analyte (ClI)
solution. )
solution__

* any change in measured potential is  porous
caused only by a change in potential
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function of the analyte chloride ion
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Mohr (Argentometric) Method
o

* Argentometry is a type of titration involving
the silver(l) ion

* Employs silver nitrate as the titrant

0.0141 N silver nitrate (N /71 ) Each ml = 0.5 mg CI-
* Potassium chromate as the indicator

* Turns to reddish-brown at the endpoint

(mL AgNO; - blank) X 0.5 X 1000
mL sample

Cl™ (in mg/L) =

since 0.0141 K 3545 = 0.5,



Processes occuring...

‘\

Ex: Ag’™ + ClIm = AgCl(s)

whilte

— At chemical equivalence:

[Ag*] = VK, = V182 X 107" =135 x 107°M
—And 2Ag"T + CrO; = Ag,CrOy(s)

red

Ky _ 12x10°"
[Ag']> (135 X 10797

[CrO77] = =66X1073M







Mohr Method
—

A uniform sample size must be used, preferably 100 mlL., so that ionic
concentrations needed to indicate the end point will be constant.

The pH must be in the range of 7 to 8 because Ag™ is precipitated as AgOH(s)
at high pH levels and the CrO;™ is converted to Cr,03™ at low pH levels.

A definite amount of indicator must be used to provide a certain concentration
of CrO?~; otherwise Ag,Cr0,(s) may form too soon or not soon enough.




Sample problem
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100.0 mL of waste water is titrated using the Mohr
method. A chromate endpoint is reached after
addition of 16.43 mL of 0.09762 M AgNO,. What is
the chloride concentration in mg Cl/L?



The Mohr titration has 1:1 stoichiometry
M.V, =M,V,
M, (100.0 mL) = (0.09762 M) (16.43 mL)

M1 = 0.01604 M cr 0.01604 moles Cl" * 35.453 g CI'* 1000 mg

1L solution mole CI 18

=568.6 mg/L

(which is actually pretty high — anything
above 250 mg/L will taste salty)



Application of Chloride data
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+ |Interferes with the measurement of COD

+ Used as a tracer



